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DR. FLETCHER'S ADDRESS TO UTAH STATE MEDICAL ASSOCIATION 

SALT LAKE CITY -- "America needs space to grow," 
Dr. James C. Fletcher, NASA Administrator stated in, 

addressing the 76th Annual Scientific Sessions of the 

Utah State Medical Association here today (Sept. 15). 

"1 say we need vigorous space activity to keep our 

society vital, productive and competitive in the years 

ahead, he added. 

Relating the health of the space program to the nation's 

health, he said, "Some observers are questioning whether 

the space program, which has accomplished so much in the 

early years of its existence, is worth pursuing." 
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"The goals WE: set in our space program require the 

development of new technology. This new technology increases 

the productivity of our economy. New technology and r i s i n g  

productivity create the new wealth and new capabilities 

we need to help solve pressing social problems." 

Commenting on reports that there is disenchantment 

with the space program he said, this ". . . is simply n o t  

true." He pointed to the National Aeronautics and Space 

Administration's $3.298 billion budget authorization, 99.94 

percent of the agency's request, as an example of the "very 

strong support from the Congress.'' 

FULL TEXT OF THE ADDEESS IS ATTACHED 

(end of release) 
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MAN'S FUTURE IN SPACE 

It is an honor and a pleasure to participate today in 
the 76th Annual Scientific Sessions of the Utah State Medical 
Association. 

From my point of view, the timing of your invitation 
was excellent. This is my first formal speaking engagement 
in Utah since 1 left for Washington to assume my new responsi- 
bilities at NASA in May. I have returned to join in a dis-- 
cussion of scientific matters at a time when NASA has just 
completed one of the most exciting and rewardins scientific 
expeditions of all time. And I had the good fortune to be 
able to bring the three astronauts who made that journey 
with me to Salt Lake City yesterday. 

We can all be justly proud of the Apollo 15 crew -- not 
only for their skills and courage as astronauts, but also 
for the enthusiastic and efficient way they prepared for and 
carried out their scientific assignments. 

Our country can also be proud of the pioneering work 
done by its aerospace medical team to assure the safety of 
our spacemen in flight. 
engaged in the crucial task of determining the extent of 
man's ability to live and work in this new realm. 

about three kinds of health. 

And today medical science is still 

So today I want to talk to you about space and health-- 

First, there is the research we still need to do to 
assure the health of the men who will live and work in space 
for longer and longer periods of time. 

budgetary health you might call it -- of the national space 
program itself. Some observers are questioning whether the 
space program, which has accomplished so much in the early 
years of its existence, is worth pursuing. 

My third point concerns the social and economic health 
I say we need vigorous space activity 

Second, I want to talk a bit about the health -- the 

of American Society. 
to keep our society vital, productive, and competitive in 
the years ahead. 

-more- 
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Let's begin with the question of astronaut health --- 
with what we have learned about astronaut health and perfor- 
mance in the Gemini and Apollo programs, and what we expect 
to learn from the much more ambitious medical experiments 
planned for the new Skylab program in 1973. 
next major step forward in manned space flight after Apollo. 
Skylab has been carefully planned to answer the crucial 
question of this decade: Does man have a future in space? 

Skylab is our 

In a11 space flights to date, opportunities for medical 
research have been rather limited -- from the aerospace 
medical point of view. Primary emphasis has been on the 
short-range problems of assuring the astronauts' ability to 
perform their current missions safely and effectively. Most 
of the research data has been gathered on the ground before 
and after flights, because the astronauts have been too 
busy with other tasks for much medical research while actually 
in space. 

In the Skylab program, however, medical research is 
going to be an integral part of the mission. 

In Skylab we will be looking far beyond the requirements 
of the immediate mission; we will be seeking answers to 
questions with a strong impact on the future of manned space 
flight during the remainder of this century. 

We have learned a great deal about man in space from the 
Gemini and Apollo flights. But some major questions are still 
unanswered. 

In all flights to date we have noted: 

-- A moderate loss of weiqht by the astronauts early - - 
in the flight: 

-- Moderate cardiovascular deconditioning; 
-- Moderate loss of exercise capacity; 
-- And a minimal loss of bone density. 

On the 14-day flight of Gemini 7, special st 
a minimal loss  of calcium and muscle nitrogen. 

dies showed 

And on many flights, but not a l l ,  a moderate loss of red 
blood cell mass has been noted. The cause of this loss is 
still not definitely known. 

-more- 
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To summarize the medical results from Gemini and Apollo, 
I can make these generalizations: 

1. There were no major surprises. 

2 .  A s  of now, we see no reason why man cannot live and 
work effectively in space for long periods of time. 

3 .  Man seems to adapt to space flight more easily than 
he does to Earth's environment after returning from space. 

We still need to know, however, whether the adaptive 
processes man undergoes in space continue or level off after 
a given time. And if some of the changes do prove to be 
progressive, we may have to provide corrective or supportive 
measures to make it easier for man to re-adapt to Earth's 
gravity after a long space flight. 

The fears which some responsible persons had before 
the first manned flights -- fears of excessive radiation, 
disorientation, psychological disturbances, and dire physio- 
logical effects from weightlessness -- have, of course, 
proved groundless. 

We are now quite confident about man's ability to live 
and work for relatively long periods in space. But we are 
not yet completely confident about the condition of our 
spacemen when they return to Earth (or land on Mars) after 
a long weightless period in space. We will begin to answer 
these many questions in the Skylab program. 

We have two more Apollo missions to the Moon -- Apollo 1 6  
and 17 -- which we will fly in 1972 .  Then in 1 9 7 3 ,  we will 
turn our attention to Skylab. Actually, Skylab and its vital 
experiments have been in preparation since 1 9 6 5 .  The public 
usually thinks of a space project as beginning in earnest 
when the flights begin, but we at NASA have to spend eight 
or ten years to bring a challenging new program to fulfillment. .. 
or about the time it takes to educate and train a good doctor. 

I have chosen to stress Skylab in my remarks today -- 
rather than other new programs we are getting underway at 
NASA -- because of the prime importance of the medical experi-  
ments to be performed, 
laboratory where any MD would feel  right at home -- as soon 
as you got use to floating around weightless. 

Skylab will be an orbiting medical 

--mo r e - 
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In fact, four of the scientist-astronauts in training 
for the Skylab program are physicians. Crew selections have 
not yet been made, and many factors will have to be considered, 
but we certainly recognize the desirability of having a 
physician aboard Skylab to help carry out the medical and 
other experiments. 

There are several important points to remember about 

Skylab is big. 
move around in and work in. The habitable volume 
of Skylab is almost 13,000 cubic feet. That's 
equivalent in size to a three-bedroom house. 

Skylab will be a solar observatory, an Earth 
observatory, an industrial laboratory, and a space 
technology workshop, as well as a unique and 
invaluable medical laboratory. 

There will be plenty of room to 

Skylab will provide our medical scientists the long 
duration flights -- missions of 28 and 56 days -- 
they need for their experiments. These flights 
will be four times longer than any we have had to 
date, and more than twice as long as any Russian 
flight up until now. 

The crews of Skylab will have important scientific 
and engineering work to do. They will seek to 
demonstrate what men in space can do better than 
unmanned spacecraft can. Without such a demon- 
stration, the question of man's health on long 
space flights would be academic. 

Finally, we must remember that Skylab is our first 
experimental space station. It is a substantial 
step forward in spacecraft technology. It is the 
forerunner of the large manned space stations we 
expect to have in orbit in the next decade. S o  far, 
of course, no decision has been made to build such 
space stations. They are now under study, and we 
need the results from Skylab before any final 
decisions are made. 

-more- 



The Skylab complex will be launched into Earth orbit 
by the first two stages of the giant Saturn V rocket. The 
Saturn V which sends Apollo to the Moon has three stages, 
but only the first two stages are needed to put Skylab in 
Earth orbit. In fact, the main part of Skylab, the crew's 
living quarters and workshop, is a Saturn third stage that 
has been renodeled, SO to speak. The large hydrogen tank of 
the rocket has been made into the crew quarters; and the 
smaller oxygen tank will be used for trash disposal. The 
Skylab crews, our first true residents in space, will not be 
litter bugs. 

Skylab will be launched in the spring of 1973 without 
the crew on board, but will carry supplies for three men to 
live in space for a total of 140 days. Three separate crews 
of three men each will live and work in Skylab for periods 
of 28 days, 56 days, and again 56 days, if crew health permits. 
This accounts for the 140 days of supplies on board. 

The crews will come up from Earth, and return to Earth, 
in an Apollo spacecraft. The Skylab will be equipped with 
a special docking station where the crew can park their Apollo 
while living in Skylab. 

Skylab will also have a large structure attached called 
the Apollo Telescope Mount, or ATM, which will house a complex 
of large telescopes and other instruments for solar studies, 

The Skylab complex will also include a large Airlock 
Module, which will enable the crewmen to leave Skylab for 
work outside the station. 

Two sets of large solar panels will be unfolded to pro- 
vide electric power for Skylab housekeeping and for operating 
the experiments. 

The medical experiments planned for Skylab will investi- 
gate the following ar@as of interest: 

-- The nutritional needs of spacemen on long flights, 
which ma3 be quite different from nutritional 
needs on Earth. 

-- Changes in body weight, muscular and bone changes, 
and body fluid changes, including many different 
kinds of blood tasks. 

-- Cardiovascular changes and metabolic activity. 
-- The human vestibular function, sleep monitorinq, 

and time and motion studies recorded by camera to 
determine what kinds of work men can do efficiently 
aboard Spacecraft and how to increase work efficiencv. 

-more- 
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I n  one experiment -- the  minera l  ba lance  experiment -- 
t h e  a s t r o n a u t s  w i l l  fo l low a c a r e f u l l y  p rogramed  d i e t  
be fo re  and dur ing  t h e i r  f l i g h t .  The amounts o f  p r o t e i n ,  
calcium, phosphorus, magnesium, and sodium taken d a i l y  
w i l l  be  c a r e f u l l y  c o n t r o l l e d .  F l u i d  i n t a k e  w i l l  be metered 
and recorded. The mass of any uneaten food w i l l  a l so  be  
measured so t h a t  a c c u r a t e  records  can be maintained. 

The d a i l y  f l u i d  i n t a k e  and u r i n e  volume produced 
by each a s t r o n a u t  w i l l  be measured and a r e p r e s e n t a t i v e  
d a i l y  sample of  125 m i l l i l i t e r s  of u r i n e  w i l l  be c o l l e c t e d ,  
f rozen ,  and s t o r e d  on board t h e  Skylab f o r  r e t u r n  t o  
Ea r th  w i t h  t h e  a s t r o n a u t s .  A l l  feces and a l l  vomitus,  
i f  any, w i l l  a l so  be c o l l e c t e d  and s t o r e d  f o r  r e t u r n  t o  
Ear th  f o r  p o s t - f l i g h t  a n a l y s i s .  

I n  r e l a t e d  experiments , o t h e r  blood and u r i n e  
samples w i l l  be examined t o  o b t a i n  informat ion  about  
endocr ine  a d a p t a t i o n  i n  space;  and a Gamma-ray scanning 
device  w i l l  be  used b e f o r e  and a f t e r  f l i g h t  t o  d e t e c t  
changes i n  d e n s i t y  of a r m  and h e e l  bones and thus  t o  
measure any d e c a l c i f i c a t i o n  t h a t  has  taken p l ace .  

T o  c a r r y  o u t  t h e  minera l  ba lance  experiment and 
r e l a t e d  s t u d i e s  s u c c e s s f u l l y ,  specimens w i l l  have t o  be 
weighed a c c u r a t e l y  i n  t h e  50  t o  500 gram range ,  and t h e  
body mass o f  t h e  a s t r o n a u t s  w i l l  have t o  be checked d a i l y .  

S ince  o rd ina ry  scales do n o t  w o r k  i n  space ,  a new 
k ind  of mass measuring device  has  been developed which 
measures t h e  i n e r t i a l  p rope r ty  of a given mass r a t h e r  
than t h e  p u l l  of g r a v i t y  on it. 

Another group of  experiments i s  designed t o  provide 
new information -- indeed,  o u r  f i r s t  informat ion  -- on 
t h e  t i m e  course  of ca rd iovascu la r  decondi t ion ing .  

I n  one very i n t e r e s t i n g  experiment,  a lower body 
n e g a t i v e  p r e s s u r e  device  w i l l  be  used i n  p l a c e  of  a tilt 
table t o  cha l l enge  t h e  ca rd iovascu la r  system. This  dev ice  
c o n s i s t s  o f  a c y l i n d e r  i n t o  which t h e  lower h a l f  of t h e  
crewman's body is  p laced ,  with a rubber  diaphragm forming 
an a i r  seal  around t h e  crewman's wais t .  When a p a r t i a l  
vacuum i s  c r e a t e d  i n  t h e  c y l i n d e r ,  blood flow t o  t h e  l e g s  
i s  inc reased ,  much as when a tilt tab le  i s  used on E a r t h .  
Plethysmographs, o r  s t r a i n  gauges,  are then used t o  m e a -  
s u r e  t h e  expansion of t h e  l e g s ,  and this i n  t u r n  w i l l  
measure t h e  amount of blood pool ing i n  t h e  l e g s .  

- more - 



Vectorcardiograms w i l l  a lso be taken dur ing  the 
lower body riegative p r e s s u r e  tests,  and dur ing  more con- 
ven t iona l  p h y s i c a l  e x e r c i s e  performed on a b i c y c l e  ergo- 
meter . 

A l l  of t h e  blood tests needed f o r  t he  many Skylab 
tests w i l l  be  obta ined  be fo re  and a f t e r  f l i g h t .  N o  b lood 
samples w i l l  be drawn i n  space, un le s s  needed i n  some 
medical  emergency. Included i n  t h e  blood tests w i l l  be 
i n v e s t i g a t i o n s  of t h e  e x t e n t  and cause of r e d  ce l l  m a s s  
loss and t h e  p o s s i b l e  loss by the a s t r o n a u t s  of va r ious  
types  of immunity t o  d i s e a s e  dur ing  t h e i r  long s t a y  i n  
space.  

A r o t a t i n g  c h a i r ,  designed f o r  space use ,  w i l l  be  
i n s t a l l e d  on Skylab for fol lowing the v e s t i b u l a r  func t ion  
as it a d j u s t s  t o  t h e  space environment. 

A s p e c i a l  s l e e p  ana lyz ing  dev ice  developed f o r  
Skylab i s  now a v a i l a b l e  commercially fo r  c l i n i c a l  use.  
Reports on t h e  a s t r o n a u t s '  a b i l i t y  t o  g e t  a good n i g h t ' s  
s l e e p  i n  space  have been mixed so  far. S o m e  r e p o r t  no  
d i f f i c u l t y  s l e e p i n g ;  o t h e r s  have s l e p t  poor ly ,  have become 
exhausted,  and then  have s l e p t  profoundly.  Fa t igue  a f t e r  
t h e  f l i g h t s  has been a c h a r a c t e r i s t i c  f i n d i n g .  

On Skylab, one a s t r o n a u t  w i l l  be  tested dur ing  1 5  
e ight -hour  sleep periods on t h e  f i rs t  f l i g h t  and 2 1  e i g h t -  
hour s l e e p  pe r iods  on t h e  second f l i g h t .  The  a s t r o n a u t  
w i l l  w e a r  a s p e c i a l l y  f i t t e d  cap con ta in ing  e l e c t r o d e s  
which w i l l  p i ck  up e lec t roencephalographic  and electro- 
oculographic  s i g n a l s .  These EEG and EOG s i g n a l s  w i l l  be  
fed i n t o  t h e  s l e e p  ana lyz ing  dev ice ,  and w i l l  be recorded 
on magnetic t ape .  The t apes  w i l l  be r e tu rned  t o  Ea r th  f o r  
f u r t h e r  s tudy .  

Objec t ive  information on man's a b i l i t y  t o  s l e e p  w e l l  
i n  space  i s  important, t o  e v a l u a t i n g  man's cont inued a b i l i t y  
t o  work w e l l  over marly months i n  space.  

- m o r e  - 
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I might mention, t oo ,  the b iosc i ence  experiments 
which w i l l  i n v e s t i g a t e  the e f f e c t  of z e r o  g r a v i t y  on 
s i n g l e  humai? cells  and c i r c a d i a n  rhythm changes i n  v inega r  
g n a t s  and pocket  m i c e .  These experiments  w i l l  be i n s t a l l e d  
i n  t h e  Apollo s p a c e c r a f t ;  they  w i l l  n o t  be  t r a n s f e r r e d  
t o  Skylab proper:  and they  w i l l  r e t u r n  t o  E a r t h  w i t h  the 
a s t r o n a u t s .  

There w i l l  be o ther  experiments ,  too,  having t o  do 
w i t h  t h e  h a b i t a b i l i t y  of Skylab -- i n t e r d i s c i p l i n a r y  
s t u d i e s  invo lv ing  medicine,  eng inee r ing ,  a r c h i t e c t u r e ,  and, 
I suppose,  i n n  keeping. 

I have stressed t h e  s i g n i f i c a n c e  of t h e  Skylab 
medical experiments ,  b u t  I should  a l s o  p o i n t  o u t  t h e  
importance of the o t h e r  experiments  on board,  and t h e  
p rogres s  i n  us ing  spaCe t h a t  Skylab w i l l  r e p r e s e n t .  

Skylab w i l l  be remarkably w e l l  equipped as the  f i r s t  
manned so l a r  observa tory  i n  space .  Telescopes and o t h e r  
as t ronomica l  ins t ruments  w i l l  probe the so la r  system a t  
a l t i t u d e s  above the obscur ing  v e i l  of t h e  E a r t h ' s  atmos- 
phere.  The a s t r o n a u t s  on duty i n  t h e  observa tory  w i l l  
be able t o  scan t h e  sun's disc f o r  t a r g e t s  of unusual 
s c i e n t i f i c  i n t e r e s t  and then p o i n t  their ins t ruments  w i t h  
g r e a t  accuracy -- w i t h  1 0  times t h e  accuracy of t h e  
unmanned so l a r  obse rva ) to r i e s  now i n  o r b i t .  

The v e r s a t i l e  a s t r o n a u t s  on Skylab w i l l  a l so  c a r r y  
o u t  experiments  t o  demonstrate the va lue  of manned and 
unmanned s p a c e c r a f t  i n  surveying ear th  r e sources  -- and man's 
depreda t ions  on Ear*, t o o ,  for t h a t  matter. I t  i s  becoming 
clearer t o  us a l l  t h e  t i m e  t h a t  the  basic n a t u r a l  r e sources  
of o u r  p l a n e t  -- a i r ,  w a t e r ,  m i n e r a l s ,  w i l d  l i f e ,  and 
l i v i n g  space  -- w i l l  have t o  be managed with g r e a t e r  care 
and wisdom and on a g l o b a l  basis t o  m e e t  the needs of 
o u r  p l a n e t ' s  growing popula t ion .  The g l o b a l  views w e  g e t  
f r o m  space -- and can g e t  only f r o m  space -- w i l l  g r e a t l y  
f ac i l i t a t e  t h e  g l o b a l  approach t o  management of E a r t h  
r e sources  t h a t  the f u t u r e  w i l l  r e q u i r e .  

- m o r e  - 
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Some very i n t e r e s t i n g  experiments on materials 
p rocess ing  i n  z e r o  g r a v i t y  -- t h e  me l t ing  and welding of 
metals, c r y s t a l  formation,  the product ion of p e r f e c t  
sphe res ,  and t h i n g s  l i k e  t h i s  -- w i l l  a l so  be carried o u t  
on Skylab. These i n d u s t r i a l - t y p e  experiments w i l l  g ive  us 
va luab le  informat ion  on how t o  b u i l d  and r e p a i r  s t r u c t u r e s  
i n  space and how space  might be used f o r  manufacturing 
products  which cannot  be produced on Ea r th .  

And, of course ,  there w i l l  be a number of impor tan t  
experiments  on Skylab having t o  do w i t h  advanced s p a c e c r a f t  
technology. 

Ac tua l ly ,  t h e  very  fac t  tha t  the c r e w  of Skylab w i l l  
have non-medical experiments t o  perform i s  p a r t  of the 
basic medical experiment.  I n  other  words, an e f f e c t i v e  
way t o  t es t  t h e  h e a l t h  and s tamina and mental  a l e r t n e s s  
of the a s t r o n a u t s  dur ing  long space miss ions  i s  t o  g i v e  
them demanding and e x a c t i n g  s c i e n t i f i c  t asks  t o  c a r r y  o u t .  
These are tasks w e  know they  can do when i n  good mental  
and p h y s i c a l  cond i t ion  on t h e  ground. T h e i r  a b i l i t y  and 
their  mot iva t ion  t o  perform t h e s e  demanding t a s k s  week 
a f t e r  week i n  space  w i l l  be a very impor tan t  p a r t  of t h e  
medical d a t a  gained.  

So w e  see t h a t  t h e  medical experiments are n o t  
academic e x e r c i s e s .  T h e i r  purpose i s  t o  a s s u r e  us t h a t  
men can l i v e  and work i n  space f o r  extended pe r iods  because 
men are - needed i n  space  f o r  many d i f f e r e n t  k inds  of u s e f u l  
w o r k .  

You have no doubt hea rd  o r  r ead  t h e  arguments t h a t  
man i s  too expensive t o  main t in  i n  space ,  t h a t  automated 
s p a c e c r a f t  can do t h e  same work a t  much less cost .  Anyone 
who watched t h e  Apollo 15  a s t r o n a u t s  a t  Hadley R i l l e  f o r  
even a few minutes could  see t h e  tremendous advantages 
of man over  machine on t h e  Moon -- or ,  be t t e r  s a i d ,  t h e  
tremendous advantages of man - and machine, working t o g e t h e r  
on t h e  Moon. 

- more - 
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The success of Apollo h a s  n o t  s t i l l e d  t h e  deba te  
over manned versus  unmanned space f l i g h t .  Some s c i e n t i s t s  
s t i l l  ques t ion  t h e  need fo r  man on Ea r th  o r b i t a l  f l i g h t s .  
Some q u e s t i m  whether it w i l l  be wor thwhi le  t o  b u i l d  - 
l a r g e  space  s t a t i o n s  f o r  men t o  work i n  Ear th  o r b i t  
over long pe r iods  of t i m e .  

These are l e g i t i m a t e  ques t ions .  Skylab w i l l  h e l p  
answer t h e m .  For example, t h e  r e s u l t s  f r o m  t h e  Skylab 
so l a r  obse rva to ry  which men w i l l  o p e r a t e  can be compared 
i n  a meaningful way wi th  the  r e s u l t s  w e  are g e t t i n g  f r o m  
our unmanned s o l a r  o b s e r v a t o r i e s .  

But I t h i n k  the important  t h i n g  t o  remember i n  t h e  
debate  on t h e  m e r i t s  of man versus  machine i n  space is 
t h a t  this need n o t  and should n o t  be a s imple either-or 
p ropos i t i on .  

Already w e  know t h a t  many very i n p o r t a n t  space missions 
i n  Ea r th  o r b i t  can be performed q u i t e  adequately and a t  
less c o s t  by unmanned s p a c e c r a f t .  W e  are a l so  convinced 
t h a t  man's b r a i n  power, and d e x t e r i t y ,  and a d a p t a b i l i t y ,  
and c r e a t i v i t y  w i l l  be as impor tan t  i n  E a r t h  o r b i t  as i n  
e x p l o r i n g  t h e  Moon o r  Mars -- or as they  are on E a r t h ,  
f o r  t h a t  matter. 

Turning now t o  t h e  h e a l t h  of the space program, I 
a m  g l ad  t o  r e p o r t  t h a t  t h i s  n a t i o n  has a well-planned 
program underway t o  exp lo re  and use space i n  the decade 
ahead. I a m  a l s o  g l a d  t o  be a b l e  t o  r e p o r t  t h a t  t h i s  
program rece ived  very s t r o n g  suppor t  f r o m  Congress dur ing  
a c t i o n  on t h e  NASA budget fo r  t h e  c u r r e n t  f i s ca l  y e a r .  
The P r e s i d e n t ' s  budget  r e q u e s t  f o r  NASA was $ 3 . 3  b i l l i o n  
and Congress appropr i a t ed  $3 .298  b i l l i o n ,  o r  9 9 . 9 4  per- 
c e n t  of our  r eques t .  T a l k  you may have heard  about  
growing "disenchantment" w i t h  t h e  space  program i s  
simply n o t  t r u e  -- c e r t a i n l y  n o t  i n  Congress. What i s  t r u e  
i s  t h a t  w e  are working very h a r d  a t  NASA to plan  and c a r r y  
o u t  a n a t i o n a l  space program t h a t  meets t h e  needs of t h e  
n a t i o n  i n  space i n  t h i s  decade, j u s t  as w e  met t h e  somewhat 
d i f f e r e n t  needs of t h e  l a s t  decade. 

- more - 
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A s  t h e  decade of t h e  6 0 s  w a s  drawing t o  a close,  it 
became obvious t h a t  there w e r e  many e x c i t i n g  and rewarding 
t h i n g s  w e  could p l an  t o  do i n  space i n  t h e  70s .  But w e  
could n o t  begin t o  do t h e m  a l l .  W e  had t o  make d i f f i c u l t  
d e c i s i o n s ,  and e s t a b l i s h  new p r i o r i t i e s  i n  space.  W e  had 
t o  choose wise ly  and r e spons ib ly ,  because t h e  choices w e  
made would t o  a l a r g e  e x t e n t  determine America's f u t u r e  i n  
space fo r  t h e  remainder of t h i s  cen tury .  W e  had t o  keep 
i n  mind w h a t  o the r  c o u n t r i e s  would probably do i n  space ,  
o t h e r  c o u n t r i e s  which are competing wi th  us f o r  power and 
p r e s t i g e  and economic and p o l i t i c a l  l e a d e r s h i p  i n  a dynamic 
w o r l d .  

T h e  program worked o u t  by NASA, and approved so f a r  by 
t h e  P r e s i d e n t  and t h e  Congress, i s  sound; and i n  my opin ion  
it meets o u r  minimum n a t i o n a l  needs i n  space a s  w e l l  as they  
can be m e t  w i th  t h e  r e sources  a v a i l a b l e  t o  us now. 

Our c u r r e n t  program stresses both space e x p l o r a t i o n  and 
t h e  p r a c t i c a l  uses  of space.  I t  i s  a balanced program t o  
s tudy  t h e  p l a n e t s ,  t h e  Sun, arid t h e  basic m y s t e r i e s  of t h e  
un ive r se .  I t  i s  a l s o  a program t o  l e a r n  a g r e a t  d e a l  more 
about  t h e  most important: p l a n e t  -- o u r  own Ear th .  

Our c u r r e n t  prQgram w i l l  force t h e  r a p i d  development 
of new technology and provide  t h i s  n a t i o n  w i t h  new c a p a b i l i -  
t i e s  t o  do more i n  space a t  less c o s t .  I t  w i l l  promote t h e  
economic wel l -being of  t h e  country and enhance t h e  n a t i o n a l  
s e c u r i t y .  I t  w i l l ,  I hope, cont inue  t o  be a source  of i n -  
s p i r a t i o n  t o  ou r  young people .  I t  w i l l ,  I a l s o  hope, cont inue  
t o  be accepted by t h e  American people  as a l e g i t i m a t e  and 
worthy way of f u l f i l l i n g  o u r  d e s t i n y  as a p ioneer ing  n a t i o n .  

Here, very b r i e f l y ,  are t h e  m a j o r  elements i n  ou r  space 
program for t h e  70sK 

-more- 
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--Skylab I have a l r eady  d iscussed .  F l i g h t s  w i l l  
begin and end i n  1 9 7 3 .  The next  l o g i c a l  s t e p ,  
l a r g e  space s t a t i o n s  i n  E a r t h  o r b i t ,  i s  being 
s t u d i e d .  

- - M o s t  of ou r  e f f o r t  i n  t h i s  decade w i l l  be 
devoted t o  developing t h e  Space S h u t t l e ,  which 
w e  have i d e n t i f i e d  i n  ou r  p r i o r i t y  s t u d i e s  as 
t h e  key t o  f u r t h e r  American p rogres s  i n  space.  
The Space S h u t t l e  i s  a new aerospace v e h i c l e  
f o r  p u t t i n g  payloads and passengers  i n t o  E a r t h  
o r b i t  w i th  g r e a t e r  e f f i c i e n c y  and less c o s t  t h a n  
t h e  expendable one-shot rockets w e  now use .  
The Space S h u t t l e  w i l l  be re -usable ,  l i k e  a 
modern a i r l i n e r .  I t  i s  an e x c i t i n g  p r o j e c t ,  I 
r e g r e t  I do n o t  have t h e  t i m e  t o  d i s c u s s  it i n  
d e t a i l  today.  

--Development of t h e  nuclear-poered NERVA r o c k e t ,  
which could be used t o  t ake  heavy payloads t o  
very high Ear th  o r b i t  o r  t h e  Moon, o r  t o  take 
Men t o  Mars, has  been d e f e r r e d ;  b u t  work i s  
cont inuing  on s e l e c t e d  long leadt ime components 
so t h a t  w e  can move more qu ick ly  t o  b u i l d  t h i s  
h igh ly  e f f i c i e n t  rocke t  when t h e  need arises.  

--In t h i s  decade w e  w i l l  s t e a d i l y  i n c r e a s e  ou r  
e f f o r t s  t o  exp lo re  t h e  p l a n e t s  -- a l l  t h e  p l a n e t s  
of  t h e  so la r  system -- us ing  unmanned s p a c e c r a f t .  

--A Mariner s p a c e c r a f t  i s  now en rou te  t o  Mars. 
I t  w i l l  o r b i t  Mars and send back p i c t u r e s  of  
t h e  s u r f a c e .  I n  1973, a Mariner s p a c e c r a f t  w i l l  
be s e n t  t o  Venus and Mercury. And i n  1975 w e  
w i l l  launch two l a r g e  new Viking s p a c e c r a f t  t o  
land ins t ruments  on Mars i n  t h e  sea rch  f o r  e x t r a -  
terrestr ia l  l i f e .  

--We are a l s o  developing a remarkable new space 
c r a f t  t o  exp lo re  t h e  o u t e r  p l a n e t s ,  J u p i t e r ,  
Saturn,Uranus,  Neptune, and P lu to .  This  space- 
c r a f t  i s  c a l l e d  TOPS, f o r  Thermoelectr ic  Outer 
P l a n e t  Spacec ra f t ,  
have an unprecedented degree of r e l i a b i l i t y  and 
w i l l  r e q u i r e  s u b s t a n t i a l  advances i n  space 
communications and on-board power systems,  be- 
cause some of i t s  missions may l a s t  f o r  1 0  y e a r s  
and reach o u t  more than  t h r e e  b i l l i o n  miles 
from Ear th .  

This  new s p a c e c r a f t  must  
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--We are also developing a new s c i e n t i f i c  space- 
c r a f t  c a l l e d  t h e  High Energy Astronomical 
Observatory f o r  use i n  Ear th  o r b i t .  This  space- 
c r a f t  w i l l  i n v e s t i g a t e  t h e  r e c e n t l y  d iscovered  
sources of g r e a t  energy coming from cleep i n  t h e  
un ive r se .  So € a r  t h e s e  sources  of energy are 
very puzz l ing  because they cannot be expla ined  
by any p h y s i c a l  p rocess  already known t o  u s ,  
such as t h e  atomic fus ion  t h a t  t a k e s  p l a c e  w i t h -  
i n  t h e  Sun. Our development of a new space- 
c r a f t  t o  s tudy  t h e s e  myster iousenergy  sources  
.may prove every b i t  a s  impor tan t  t o  t h e  f u t u r e  
of mankind a s ,  s ay ,  t h e  voyage of Columbus t o  
f i n d  a s h o r t e r  r o u t e  t o  t h e  I n d i e s .  

--We w i l l  a l s o  cont inue  t o  develop new technology 
t o  o b t a i n  p r a c t i c a l  b e n e f i t s  f r o m  space .  W e  
w i l l  improve weather and communications s a t e l l i t e s  
and develop t h e  Ea r th  Resources Technology 
S a t e l l i t e ,  c a l l e d  ERTS, w i l l  be unmanned and 
complement t h e  experiments on Ea r th  obse rva t ions  
t o  be c a r r i e d  o u t  by t h e  a s t r o n a u t s  of  Skylab. 

--NASA w i l l  a l so  cont inue  t o  be a c t i v e  i n  aero- 
n a u t i c a l  r e sea rch .  One major p r o j e c t  i n  t h i s  
f i e l d  i s  t h e  development of an exper imenta l  
s h o r t  take-off  and landing  p lane  f o r  s h o r t  haul  
t r a n s p o r t a t i o n  i n  urban areas. Emphasis w i l l  
be p laced  on t h e  r educ t ion  of n o i s e  genera ted  
by' such a p lane .  

N o w ,  how does a l l  t h i s  re la te  t o  t h e  t h i r d  p o i n t  I 
wanted t o  make, which i s  N A S A ' s  c o n t r i b u t i o n  t o  t h e  gene ra l  
h e a l t h  and w e l l  be ing  o r  our  s o c i e t y ?  

I'll sum it up t h i s  way: America needs space t o  grow. 
The g o a l s  w e  s e t  i n  ou r  space program r e q u i r e  t h e  

development of new technology. 
t h e  p r o d u c t i v i t y  of ou r  economy. 
p r o d u c t i v i t y  c r e a t e  t h e  new wealth and new c a p a b i l i t i e s  w e  
need t o  h e l p  s o l v e  p r e s s i n g  s o c i a l  problems. 

Reaching f o r  t h e  Moon has  kep t  America on i t s  t o e s  a s  
P r e s i d e n t  Nixon has  s a i d ,  "A g r e a t  n a t i o n  m u s t  always be an 
exp lo r ing  n a t i o n  i f  it wishes t o  remain g r e a t . "  

This  new technology i n c r e a s e s  
N e w  technology and r i s i n g  

-more- 
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Leadership i n  space has  a lso given t h e  United Sta tes  a 
ve ry  u s e f u l  too l  f o r  encouraging i n t e r n a t i o n a l  coopera t ion  
i n  space and o t h e r  f i e l d s .  

I t  i s  impor tan t  t o  keep i n  mind t h e  cyc le  of space 
p rogres s .  F i r s t  w e  se t  cha l l eng ing  n a t i o n a l  goa l s .  Then 
w e  develop t h e  new technology r equ i r ed  t o  m e e t  t h e s e  goa l s .  
With t h e  new technology i n  hand, w e  complete our  planned 
programs and produce both  expected and unexpected b e n e f i t s .  
Apprais ing t h e  b e n e f i t s ,  and wi th  new i d e a s  f o r  u s ing  space 
m o r e  e f f e c t i v e l y ,  w e  are encouraged t o  s e t  new g o a l s ,  and 
t h e  c y c l e  cont inues .  

New technology developed i n  t h e  space program i s  being 
p u t  t o  use i n  many ways through a cont inuing  feedback process .  
Every y e a r  about 1 , 0 0 0  t e c h n i c a l  innovat ions  genera ted  by 
t h e  space program f i n d  E a r t h l y  a p p l i c a t i o n s .  They l e a d  t o  
b e t t e r  s h i p s  and p l a n e s ,  k i t c h e n  appl iances  and farm equip-  
ment, b e t t e r  weather f o r e c a s t i n g  and s t o r m  warning systems,  
b e t t e r  communications, b e t t e r  medical ins t ruments  and h o s p i t a l  
equipment, b e t t e r  u e n s i l s  and tools  f o r  every day l i f e .  & 

The space program i s  t r u l y  an engine f o r  p rogres s .  I t  
i s  good medicine f o r  America today.  

A s  I mentioned ear l ie r ,  NASA's budget f o r  t h e  c u r r e n t  
y e a r ,  as approved by t h e  P r e s i d e n t  and Congress,  i s  nea r ly  
$3.3 b i l l i o n .  Even i n  t h i s  day and age $3.3 b i l l i o n  i s  a 
l o t  of  money. So it i s  t o  be expected t h a t  persons concern- 
ed  p r i m a r i l y  wi th  h e a l t h  needs,  o r  an t i -pove r ty  programs, 
o r  a c u t e  urban problems may look a t  t h e  NASA budget f o r  space 
and a e r o n a u t i c s  and s a y ,  " W e  could p u t  t h a t  $3.3 b i l l i o n  t o  
b e t t e r  use.  'I 

But could they r e a l l y ?  I d o n ' t  t h i n k  so.  

F i r s t ,  l e t  u s  p u t  NASA's budget f i g u r e  i n  p e r s p e c t i v e  
along wi th  t h e  rest of t h e  f e d e r a l  budget.  $ 3 . 3  b i l l i o n  i s  
a c t u a l l y  less than  1 - 1 / 2  c e n t s  of t h e  f e d e r a l  budget d o l l a r .  
W e  are a l r eady  spending 4 2  c e n t s  of t h e  f e d e r a l  budget d o l l a r  
on human resources, inc lud ing  Heal th ,  educa t ion ,  income 
s e c u r i t y ,  and v e t e r a n s  b e n e f i t s .  And w e  are a l s o  spending 
34 c e n t s  of  t h e  f e d e r a l  budget do l la r  on n a t i o n a l  defense .  
So even i f  t h e  space program w e r e  abol i shed  e n t i r e l y  -- which 
would be a calamity f o r  t h i s  country -- t h e  amount a v a i l a b l e  
f o r  o t h e r  programs, 1-1 /2  c e n t s ,  would be r e l a t i v e l y  i n s i g -  
n i f i c a n t .  
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Looking a t  it another  way, $ 3 . 3  b i l l i o n  i s  less than  
one - th i rd  of one p e r c e n t  of our Gross National Product ,  and it 
i s  on ly  $16  f o r  each person i n  t h i s  cocz t ry .  

S ix t een  Dollars.  I t h i n k  it i s  probably wor th  $ 1 6  a y e a r  
t o  each of u s ,  and e s p e c i a l l y  t o  our  c h i l d r e n ,  j u s t  t o  know 
t h a t  g r e a t  voyages of  d i scovery  are t a k i n g  p l a c e  i n  o u r  t i m e ,  
and indeed be fo re  o u r  very eyes .  

When you s t o p  t o  t h i n k  about it, it does n o t  make sense  
from any a n l e  t o  t a l k  about  t u r n i n g  o u r  backs on space t o  save 
$16  p e r  person p e r  y e a r .  

W e  know, fo r  example, t h a t  t h e  Russians are planning l a r g e  
space s t a t i o n s  i n  Ea r th  o r b i t .  Would t h e  American people  r e a l l y  
be con ten t  t o  t u r n  t h i s  v i t a l  f i e l d  of endeavor over  t o  ano the r  
country t o  monopolize? I a m  s u r e  they would no t .  The 
American r e a c t i o n  i n  1957 and 1 9 6 1  w a s  p l a i n  enough. But w e  
w i l l  be g i v i n g  t h e  Sov ie t  Union a monopoly i n  space i f  w e  
end o u r  manned space program a f t e r  Skylab, i f  w e  do n o t  pro- 
ceed v igo rous ly  wi th  t h e  Space S h u t t l e  and w i t h  o u r  Space 
S t a t i o n  s t u d i e s .  

I b e l i e v e  very  s t r o n g l y ,  as P r e s i d e n t  Nixon does,  i n  t h e  
p o t e n t i a l  b e n e f i t s  t h a t  could come f r o m  greater space coopera t ion  
w i t h  t h e  Sov ie t  Union and other  c o u n t r i e s .  But w e  w i l l  r eap  
t h e s e  b e n e f i t s  on ly  i f  w e  remain a c t i v e  i n  space .  

Our country w i l l  be h e a l t h i e r  and s t r o n g e r  and be t te r  
a b l e  t o  f a c e  up t o  and s o l v e  i t s  many problems a t  home and 
abroad i f  w e  cont inue  w i t h  cha l l eng ing ,  s t i m u l a t i n g ,  and 
rewarding n a t i o n a l  space e f f o r t .  

I thank you. 

******** 


